CALI BRATI ON STANDARD REQUI REMENT
FOR AN

ELECTRONI C COUNTER

* % * *x *x % * * * *x *

PROCUREMENT PACKAGE

Prepared by: Naval Warfare Assessnent Division
Measur enent Science Directorate

Code Ms-33
Corona, CA 91718-5000

Cct ober

Encl

1995
(1)



CALI BRATI ON STANDARD REQUI REMENT FOR AN
ELECTRONI C COUNTER

1. SCOPE
1.1 Scope. This requirenent defines the nmechanical, electrical, and
el ectronic characteristics for an Electronic Counter. Thi s equi pnent

intended to be used by Navy personnel in shipboard and shorebased | aborat or
to calibrate frequencies, periods, and tinme intervals of continuous wave :
pul sed signals from dc to 500 MHz. Capabilities shall be provided fc
calibrating frequencies to 40 G when used with frequency converter a
converter heads. the equipnment shall be capable of housing and poweri
Hew ett - Packard 5355A frequency converters which are in the Navy inventor
For the purpose of this requirenment, the Electronic Counter shall be refer!
to as the EC

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "MIlitary requirenent, Test
Equi prent for wuse wth Electrical and Electronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The EC shall conform to the Type Il, Cdass 5, Style E
requirenents as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall

governed by M L-T-28800.

3.1.1 Design and Gnstruction. The EC design and construction shall neet the
requi renents of ML-T-28800 for Type Il equi pnment.

3.1.2 Power requirenents. The EC shall operate froma source of 103.5V to
126.5V at 60 Hz (5% si ngl e- phase i nput power as specified in ML-T-28800.

3.1.2.1 Ruses or drcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. |If fuses are used, only the line side of the input power Iine,
defined by ML-T-28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1.2.2 Power Gonnection. The requirenments for power source connections
shall be in accordance with ML-T2-28800 with a 6-foot (1.8 n) mninmmlen
cord.

3.1.3 Onension and Vi ght . Maxi rum di nensi ons shall not exceed 19 inches
(48 cm) in wdth, 6 inches (15 cnm) in height, and 20 inches (51 cn) in dep
The wei ght shall not exceed 40 pounds (18 kg).

3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
wi t hout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall




submitted to the procuring activity at the tine of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.

3.2 HEwironnental Requirenents. The EC shall neet the environnental
requi renents for a Type Il, Cass 5 Style E equipnment with the deviatic
speci fi ed bel ow

3.2.1 Tenperature and HUmdity. The EC shall neet the conditions bel ow

Tenper at ure((Q Rel ative Hinidity(%
Oper ati ng 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not controlled
3.2.2 Hectronagnetic Gonpatibility. The electromagnetic conpatibility

requirenments of ML-T-28800 are limted to the follow ng areas: CEOl1l, CE
CS01, Cs02, Cs06, REO1, REO2 (14 kHz
to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Gdlibration Interval. The EC shall have an 85% or greater probability
of remaining within tolerances of all requirenments at the end of a 12 nor
peri od.

3.4 Mintainability. The EC shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete conpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nutes.

3.5 Perfornance Requirenents. The EC shall provide the follow ng capability
as specified below. Unless otherw se indicated, all
requi renents shall be net following a 30-m nute warmup peri od.

3.5.1 Input Characteristics. The EC shall neasure frequencies fromdc to at

| east 500 MHz. Two separate inputs, channels A and B, shall be provided f
the entire frequency range. The following defines the specifications f
these two input channels. The EC shall be at least equal to or better tF
these limts.

3.5.1.1 Sensitivity. The EC shall neasure the frequency of the applied
signal over the follow ng input signal |evels and attenuation ranges.
Attenuator Setting | nput Vol t age Range
X1 25 nV rns sinewave and 75 nV p-p pul se

X10 300 mV rns sinewave and 900 M/ p-p pul se



3.5.1.2 Dynanmic Amplitude Range (50 ochm & 1 negohn). The dynamic range of
channels A and B shall be equal to or greater than:

X1l: 25 nV to 300 nV rns sinewave, and
75 miv to 900 nV p-p pul se

X10: 300 nVto 2 V rns si newave, and
900 nVW to 6.0 V p-p pul se

3.5.1.3 Trigger Level. The EC shall have the followng trigger |evel
requirenents.

3.5.1. 3. 1Range. The EC trigger level control shall be adjustable from -2\
dc to +2V dc mnimum A preset shall be provided for centering the trigc
level to O Vdc nom nal .

3.5.1.3.2 dope. The slope of the trigger for inputs to channels A and B
shal | be negative and positive, independently selectable for each channel.

3.5.1.3.3 Qutput . The EC shall provide channels A and B trigger voltage
out put at the rear panel.

3.5.1.4 |npedance. The input inpedance of channels A and B shall be

i ndependently selectable to 50 ohns or 1 negohm shunted by |ess than 45 j
when separate signals are applied to each channel; and 500 kohmnms shunted
| ess than 80 pF, when connected for conmmon A input.

3.5.1.5 Qupling. The coupling shall be AC or DC swi tchabl e.

3.5.1. 6 Danage Level. The EC shall not be danaged when the applied signals
are 3.5 V or |ess.

3.5.1.7 Separate/ @mmon. The EC shall provide for SEPARATE channel A and B
i nputs or for COVMON A input.

3.5.2 Hequency. The EC shall neasure the frequency of applied continuous
wave and pul sed signals fromDC to at |east 500 MHz.

3.5.2.1 Cigits O spl ayed. The EC frequency display shall be at l|east 9
digits per second of gate tine.

3.5.2.2 Whcertainty. The frequency uncertainty (in Hertz) shall not exceed:
[5 ('?D(gate time in seconds) ( ZZ] 10 Fr equency

3.5.3 Period. The EC shall have the follow ng requirenents.

3.5.3.1 Range. The EC shall neasure periods at least from2 ns to 20,000 s.

3.5.3.2Least Sgnificant Ogit (LS Dsplayed. The EC period display shall
be at least 9 digits per second of gate tine.




3.5.3.3 Wcertainty. The EC period uncertainty in seconds shall not exceed:

[5 X 109/(gate time in seconds) + ZZ} X0 (period in seconds)

3.5.4 Tne Interval. The EC shall have the followng tinme interval
requi renents.

3.5.4.1 Range. The EC shall neasure tinme interval at least from 10 ns to
20, 000 s.

3.5.4.2 Resolution. The resolution of period nmeasurenents shall not exceed
(2 ns when in tine interval node, and not exceed (2 ps when in tine inter\
aver agi ng node.

3.5.4.3 Wncertainty. The EC tine interval uncertainty shall not exceed (2
ns.

3.5.5 Ratio BBA. The EC shall have the follow ng ratio requirenents.

3.5.5.1 Range. The EC shall provide ratio B/ A neasurenents for frequencies
up to 500 MHz.

3.5.5.2Least Sgnificant digit (LS) Dsplayed. The ratio B/A LSD displ ayed
shall be at | east:

Ratio/ (Freq. B ( Gate Tine)

3.5.5.3 Resal ution. The resolution of ratio B/A LSD displayed shall not
exceed:

(1 count of LSD.4 (_ Trigger Eror of Ch. A ( Ratio
Gate Tine

3.5.5.4 Whcertainty. The ratio B/ A uncertainty shall be the sane as the
resol ution.

3.5.6 Totalizing. The EC shall accunul ate and display the input pul ses.
3.5.7 Tine Base. The EC shall neet the following tinme base requirenents.

3.5.7.1 Fequency Reference Qutput. The EC shall provide a 10 MHz, sinewave
frequency output of at least 1 V rns into 50 ohns.

3.5.7.2Llong TermSability. The frequency uncertainty rate of change due to

agi ng shall not exceed 5'(10]pﬁar day after a 24-hour warmup at a constant
t enper at ur e.

3.5.7.3 Short TermSability. The frequency uncertainty rate of change due
to short termstability shall not exceed 11 f(orlOl second aver agi ng.

3.5.7.4 Tenperature Sability. The frequency change shall not exceed 7 ( 10
9 over the 10(C to 40(C tenperature range.




3.5.7.5 Line Woltage Sability. The frequency change shall not exceed 1 (
10 10for a (10% 1 ine vol tage from nom nal .

3.5.7.6 External Fequency |nput . The EC shall accept frequency references
of 1, 5 or 10 MHz with an input level of 1 Vrns into 1 K ohm

3.6 Qperating Requirenents. The EC shall provide the follow ng operating
capabilities.

3.6.1 FHont Panel Gontrol Requirenents. Al'l nodes and functions shall be
operabl e using front panel controls. The location and | abeling of indicato
controls, and swtches shall provide for maxinumclarity and easily under st
operation without reference to tables, charts, or flow diagrans.

3.6.2 Programmability. Al'l nodes and function shall be fully renotely
programable via the |IEEE-488.1 instrunentation bus. When operating the
via renote progranm ng, all front panel controls shall be disassenbl ed, exc
for the OnW/Of swtch and the Renote/Local swtch.

3. 6.3 Local / Renot e. The EC shall have a | ocal and renote operation node. It
shall be either manually or renotely programmable selectable according
paragraph 3.6.2. Mnual selection shall be provided by a front panel swt
A nmeans of indicating the operational node shall be provided. Wen changi
nodes, all paraneter values shall renmai n unchanged.



3.6.4 Self-Test. The self-test shall conprise two selectable levels, an
operational test to determne if the instrunent is operationally ready, an
second | evel diagnostic test to diagnose and isolate faulty field repl acea
modul es. Wen the self-test function is initiated, an auto-sequenced inter
operation test shall be perforned. The diagnostic test shall be selectal
only by deliberate operator command.

3.6.5 |EEE Interface. The EC shall have an | EEE-488.1 interface connector
with the follow ng capabilities: SH1, AH1, T6, L4, SR1, RL1, DrT1. Seri
poll capability shall be provided.

3.6.6 Gonpatibility. The EC shall be tested for conpatibility with the | EEE-
488 bus and the John Fluke 1722A/ AP instrunent controller. The EC shall
tested for physical and electronic conpatibility with the Hew ett Packa
nodel 5355A counter plug-in.

3.6.7 Sanple Rate Gontrol . The EC shall be provided with a sanple rate
control which controls tinme between neasurenents and is variable from |e€
than 100 nms to HOLD. At HOLD position, the display shall be hel
indefinitely.

3.6.8 Gate Tine. The gate tinme shall be from 1,000 s to 100 ns in decade
steps, and shall be I ess than 50 ns when in mninmm position.

3.6.9 Slf-Check. The EC shall provide a self-check function sel ectable via
front panel control.

3.6.10 Gonnectors. Al front and rear panel connectors shall be BNC-type
femal e.

3.7 Minual. At |least two copies of an operation and mai nt enance nmanual shal
be provided. The manual shall neet the requirenents of ML-M 7298.

3.7.1 Glibration Procedure. The manual shall include a calibration
procedure accordance with M L-M 38793.

3.8 Accessories. The EC shall include the follow ng:

3.8.1 Gble. The EC shall have one IEEE-488.1 GPIB cable, 6-foot (1.8 m
m ni mum | engt h.



